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57] ABSTRACT

In a video telephone system including an audio iputting
unit, an audio compression module, an 1mage inputting unit,
an 1mage compression module and a multiplexing module
on a transmitting side, and a demultiplexing module, an
audio expansion module, an 1mage expansion module, an
audio outputting unit, and an 1mage outputting unit on a
receiving side, an 1image processing numerical value speci-
fying module modifies arithmetic coetlicients for processing
expanded 1mage data, expanded by the 1mage expansion
module. A processing switching module transmits expanded
audio data and expanded 1image data to the audio outputting
unit and the image outputting unit, respectively, in a first
state and also transmits the expanded audio data and the
expanded 1image data to the audio compression module and
the 1mage compression module, respectively in a second
state. In the latter case, the expanded 1mage data 1s trans-
mitted via the 1mage processing numerical value specilying
module to the 1mage compression module.
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1

VIDEO TELEPHONE SYSTEM HAVING
FUNCTION OF REPELLING MISCHIEVOUS
CALL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a video telephone system
having a function of repelling a mischievous call.

2. Description of the Related Art

Various video telephone systems having a function of
repelling mischievous calls have been proposed.

In a first prior art video telephone system (see: JP-A-1-
295582), the image and voice of a mischievous caller are
simply fed back to the mischievous caller. This will be
explained later.

In the first prior art video telephone system however, the
cifect of repelling the mischievous call and preventing any
possible second mischievous call 1s doubtful.

In a second prior art video telephone system (see: JP-A-
6-303314), a novel processing means for generating special
data (image data and character data) is provided to produce
a remarkable effect on a mischievous caller. This also will be
explained later in detail.

In the second prior art video telephone system, however,
an additional load is required.

SUMMARY OF THE INVENTION

It 1s an object of the present 1nvention to provide a video
telephone system capable of effectively repelling a mischie-
vous call without adding a special load.

According to the present invention, in a video telephone
system including an audio inputting unit, an andio compres-
sion module, an 1image 1nputting unit, an 1mage compression
module, and a multiplexing module on a transmitting side,
and a demultiplexing module, an audio expansion module,
an 1mage expansion module, an audio outputting unit and an
image outputting unit on a receiving side, an 1mage pro-
cessing numerical value specifying module modifies arith-
metic coeflicients for processing expanded image data,
expanded by the 1mage expansion module. A processing
switching module transmits expanded audio data and
expanded 1image data to the audio outputting unit and the
image outputting unit, respectively, 1in a first state, and also
transmits the expanded audio data and the expanded image
data to the audio compression module and the 1mage com-
pression module, respectively, 1n a second state. In the latter
cases the expanded 1mage data 1s transmitted via the image
processing numerical value specifying module to the 1image
compression module.

Also an audio processing numerical value specifying
module for modifying arithmetic coeflicients for processing
the expanded audio data i1s provided. In this case, the
expanded audio data 1s transmitted via the audio processing
numerical value specifying module to the audio compression
module.

Further, an echo canceller module for negatively-feeding
the expanded audio data back to the audio compression
module 1s provided to cancel an echo generated 1n the audio
compression means when the i1mage outputting unit 1s
operated, and an echo canceller coeflicient specitying mod-
ule for moditying arithmetic coefficients for operations of
the echo canceller module 1s provided. When the echo
canceller module 1s operated the echo 1n the audio compres-
sion module 1s boosted.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be more clearly understood
from the description as set forth below, as compared with the
prior art, with reference to the accompanying drawings,
wherein:

FIG. 1 1s a block circuit diagram 1illustrating a first prior
art video telephone system;

FIG. 2 1s a block circuit diagram 1illustrating a second
prior art video telephone system;

FIG. 3 1s a flowchart showing the operation of the video
telephone system of FIG. 2;

FIG. 4 1s a block circuit diagram 1llustrating a first
embodiment of the video telephone system according to the
present 1nvention;

FIGS. § and 6 are flowcharts showing the operation of the
video telephone system of FIG. 4;

FIG. 7 1s a diagram showing a block division at step 602
of FIG. 6;

FIG. 8 1s a diagram showing an encoded block data at step
605 of FIG. 6;

FIG. 9 1s a block circuit diagram illustrating a second
embodiment of the video telephone system according to the
present 1nvention;

FIG. 10 1s a flowchart showing the operation of the video
telephone system of FIG. 9;

FIGS. 11 and 12 are a diagrams showing audio frames
used at step 1006 of FIG. 10;

FIG. 13 1s a block circuit diagram illustrating a third
embodiment of the video telephone system according to the
present 1nvention;

FIG. 14 a flowchart showing the operation of the video
telephone system of FIG. 12;

FIG. 15 1s a partial circuit diagram of the video telephone
system of FIG. 13;

FIG. 16 1s a detailed circuit diagram of the echo canceller
of FIG. 15.

FIGS. 17, 18, 19 and 20 are block circuit diagrams
illustrating fourth, fifth, sixth and seventh embodiments,
respectively, of the video telephone system according to the
present 1vention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Before the description of the preferred embodiments,

prior art video telephone systems will be explained with
reference to FIGS. 1, 2, and 3.

In FIG. 1, which illustrates a first prior art video telephone
system (see: JP-A-1-295582), the video telephone system is
designed to repel a mischievous call by sending back an
image 1t receives from an end of a communication line to
that end. That 1s, a video telephone set 101 1s connected via
a video codec 102 to a communication line 103.

The video telephone unit 101 is constructed by a video
camera 1011 for shooting the speaker him- or herself and a

monitor 1012, and a selector 1013 controlled by a selector
switch (or button) 1013a.

Usually, the video codec 102 outputs a signal from the
video camera 1011 to the communication 103 and also a
signal from the communication line 103 to the monitor 1012.
A similar video telephone set and a similar video codec are
found at the other end of the communication line 103.

The video codec 102 is constructed by an 1mage pre-
processing section 1021, an encoding section 1022 and a
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fransmission data frame format converting section 1023
connected 1n series, to output a signal from the video
telephone set 101 to the communication line 103. Also, the
video codec 102 1s constructed by a reception data frame
format converting section 1024, a decoding section 1025
and an 1mage post-processing section 1026 connected 1n
series, to lead a signal from the communication line 103 to
the video telephone set 101.

Usually, the video signal of the image of the speaker him-
or herself obtained by means of the video camera 1011
passes the selector 1013 before 1t 1s subjected to a prede-
termined operation of processing 1t for data conversion
performed by the image pre-processing section 1021, the
encoding section 1022 and the transmission data frame
format converting section 1023 and subsequently output to
the monitor at the other end of the communication line 103.

On the other hand, a signal transmitted to the video
telephone set 101 through the communication line 103 is
subjected to a predetermined operation of processing it for
data conversion performed by the reception data frame
format converting section 1024, the decoding section 1025
and the 1mage post-processing section 1026 and subse-
quently mnput to the monitor 1012 of the video telephone set
101 to display an 1mage of the speaker at the other end of the
communication line 103.

The selector 1013 selects either the signal representing the
shot 1mage of the speaker him- or herself or that of the
person at the other end of the communication line 103 and
inputs 1t to the transmission means of the video telephone set
101. That 1s, 1f the call 1s a mischievous call, the speaker can
turn ON the selector switch 10134 to select the signal of the
image ol the mischievous caller taken out of the 1mage
post-processing section 1026 and iput it to the i1mage

pre-processing section 1021 in place of the signal for the
image of the speaker him- or herself. As a result, the 1image
of the mischievous caller 1s transmitted back to the other end
of the communication line 103 to repel the mischievous call.

However, since the video telephone system of FIG. 1
simply sends back the image and the voice of the mischie-
vous caller 1t receives from the other end of the communi-
cation line 103, the effect of repelling the mischievous call
and preventing any possible second mischievous call 1s

doubtful.

More speciifically, since the mischievous caller can selec-
fively see their own 1image on the monitor, the net effect of
sending back the 1mage of the mischievous caller can be that
the latter sees more than their own 1mages and that the
mischievous caller can realize how he or she appears to the
called. Thus, the effect of repelling the mischievous call will
not be very remarkable.

In FIG. 2, which illustrates a second prior art video
telephone system (see: JP-A-6-303314), a counterattack
message 1s transmitted to the mischievous caller. In FIG. 2,
reference numeral 201 designates an 1image processing sec-
tion connected to a camera 202 and a monitor 203. Also,
reference numeral 204 designates an audio processing sec-
fion connected to a modulator/demodulator section 205
which 1s also connected to a microphone 206 and a speaker
207. Further, reference numeral 208 designates a key input-
fing section having ten keypad and special key switches. In
addition, reference numeral 209 designates a special
memory for storing special images, special letters or the like.
The entire video telephone system of FIG. 2 1s controlled by
a control circuit 210 which 1s constructed by a central
processing unit (CPU), a read only memory (ROM) for
storing programs, a random access memory (RAM) and the
like. Reference numeral 211 designates a communication
line.
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4

The operation of the video telephone system of FIG. 2,
1.€., the operation of the control circuit 210 1s explained nest
with reference to FIG. 3.

First, at step 301, the control circuit 210 fetches key
information from the key inputting section 208. Then, at step
302, 1t 1s determined whether or not a key operation 1s
carried out. As a result, when a key operation 1s carried out,
the control proceeds to step 303. Otherwise, the control
proceeds directly to step 311.

At step 303, 1t 1s determined what key has been operated.

At step 303, 11 1t 1s determined that a first repelling key has
been operated, the control proceeds to step 304 which reads
out a scary 1mage of a man’s face stored in the special
memory 209 and stores 1t 1n a video memory of the image
processing section 201.

At step 303, 1f 1t 1s determined that a second repelling key
has been operated, the control proceeds to step 305 which
stores the 1mage of the mischievous caller sent from the
other end of the communication line 211 1n the video

memory of the 1mage processing section 201.

At step 303, 1f 1t 1s determined that a third repelling key
has been operated, the control proceeds to step 306 which
performs an 1mage processing operation of deforming the
image of the speaker him- herself taken by the camera 202.

At step 303, 11 1t 1s determined that a portrait key has been
operated, the control proceeds to step 307 which stores a
portrait of the speaker him-or herself from the special
memory 209 in the video memory of the image processing
section 201.

When the operation at step 304, 305, 306 or 307 1s over,
the control proceeds to step 308 subsequently operates to
add a message for repelling the mischievous call to a
selected 1mage. Such a message 1s “None of your nonsense”
or “The police will be called right away”.

Thereafter, the image data and the character data stored 1n
the video memory are compressed and encoded by means of
a main routine (not shown) to transmit the 1image and the
message to the other end of the communication line 211. As
a result, the mischievous caller will see a scary 1image of a
man’s face, an 1image of the mischievous caller that has been
temporarily stored or a deformed 1image or a portrait of the
speaker, whichever 1s selected, along with the message
selected to counter the mischievous caller on the monitor
203, so that the mischievous call will successfully be
repelled.

Additionally, at step 303, 1f 1t 1s determined that a picture-
in picture pin (PinP) key has been operated, the control
proceeds to step 309 which carries out a PinP processing
operation of displaying an image of the speaker as a minor
image and an 1mage of the caller as a major 1mage on the
screen will be performed. Also, at step 303, if 1t 1s deter-
mined that a reverse PinP key has been operated, the control
proceeds to step 310 which switches the major image and the
minor 1mage, and the control proceeds to step 309. In this
case, a reverse PinP processing operation 1s carried out.

However, since the video telephone system 1s provided
with a novel processing means, for generating data (image
data and character data) that can produce a remarkable effect
on the mischievous caller, this video telephone system 1is
accompanied by an additional load.

In FIG. 4, which illustrates a first embodiment of the
video telephone system according to the present invention,
an audio mputting unit 1 such as a microphone 1s connected
to an audio compression module 2, and an 1image mputting
unit 3 such as a camera 1s connected to an 1mage compres-
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sion module 4. The audio compression module 2 and the
image compression module 4 are connected to a multiplex-

ing module 5§ which 1s connected to a communication line
(Telephone line) 6.

On the other hand, the communication line 6 1s connected
to a demultiplexing module 7 the demultiplexing module 7
1s connected to an audio expansion module 8 which 1s also
connected to an audio outputting unit 9 such as a loud-
speaker. Further, the demultiplexing module 7 1s connected
to an 1image expansion module 10 which 1s also connected to
an 1mage outputting unit 11 such as a monitor screen.

Provided between the expansion modules 8 and 10 and
the outputting units 9 and 11 1s a processing switching
module 12 which 1s connected to the audio compression
module 2 and via an image processing numerical value
specifying module 13 to the image compression module 4.
That 1s, when a mischievous call repelling key 124 1s turned
OFF, the processing switching module 12 1s operated so that
the audio expansion module 8 and the 1mage expansion
module 10 are connected to the audio outputting unit 9 and
the 1mage outputting unit 11, respectively. On the other
hand, when the mischievous call repelling key 124 1s turned
ON, the processing switching module 12 1s operated so that
the audio expansion module 8 and the 1mage expansion
module 10 are connected to the audio compression module
2 and the 1mage compression module 4 via the i1mage
processing numerical value specitying module 13, respec-
fively.

The operation of the video telephone system of FIG. 4 1s
explained next with reference to FIG. 5. Note that FIG. 5
shows the operation of a reception side of the video tele-
phone system of FIG. 4.

First, at step 501, multiplexed data for the audio and
image of a caller 1s input from the communication line 6 to
the demultiplexing/decoding module 7.

Next, at step 502, the demultiplexing/decoding module 7
demultiplexes and decodes the multiplexed data to generate
an audio data and an 1mage data.

Next, at step 503, the audio data 1s fed to the audio
expansion module 8, where 1t 1s processed for expansion to
restore the original audio data in terms of time length,
whereas the video data 1s fed to the 1image expansion module
10, where 1t 1s processed for expansion to restore the original
image data 1n terms of time length.

Next, at step 504, the processing switching module 12

determines whether or not the mischievous call repelling key
12a 1s turned ON.

The mischievous call repelling key 12a 1s normally OFF;
however, the key 124 1s turned ON only when a mischievous
call repelling processing mode 1s selected by the user.

When the mischievous call repelling key 12a 1s turned
OFF, the control proceeds from step 504 to step 505, so that
the processing switching module 12 feeds the expanded
audio data from the audio expansion module 8 to the audio
outputting unit 9 to output the audio. At the same time, the
processing switching module 12 feeds the expanded 1mage
data from the i1mage expansion module 10 to the image
outputting unit 11 to output the image. Thus, the callers
image 1s displayed on the monitor screen of the image
outputting unit 11 and the caller’s voice sounds through the
loudspeaker of the audio outputting unit 9.

On the other hand, when the mischievous call repelling
key 12a 1s turned ON, the control proceeds from step 504 to
step 506, so that the processing switching module 12 feeds
the expanded audio data from the audio expansion module
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6

8 to the audio compression module 2. At the same time, the
processing switching module 12 feeds the expanded 1mage
data from the i1mage expansion module 10 to the image
processing numerical value specifying module 13 which
processes the image data and turns the caller’s 1mage into an
ugly one that can scare the caller by using the image
compression module 4.

At step 507, the processed 1mage data 1s compressed by
the 1mage compression module 4, so that it 1s turned 1nto a
coded and compressed image data representing an ugly
image of the caller that can even scare the caller. Meanwhile,

the audio data expanded by the audio expansion module 8
fed to the audio compression module 2 1s processed for
compression.

Next, at step 508, the compressed and coded audio data
and the compressed and coded 1mage data are multiplexed
by the multiplexing module 5.

Next, at step 509, the multiplexed data 1s output to the
mischievous caller at the other end of the communication
line 6.

Then, the routine of FIG. 5 1s completed by step 510.

In FIGS. 4 and 5, 1f the mischievous call repelling key 124
1s ON, the supply of the audio data to the audio outputting
unit 9 1s blocked by the processing switching module 12 and
the supply of the 1image data to the image outputting unit 11
1s also blocked by the processing switching module 12, so
that neither audio nor 1image will be reproduced.

The operation of the 1mage processing numerical value
specifying module 13 of FIG. 4 1s explained next with
reference to FIG. 6.

First, at step 601, the 1image data of an original 1mage 1s
input to the 1mage compression module 4.

Next, at step 602, the mnput original 1image 1s divided into
a number of blocks. For example, the mnput original 1mage

is divided into 2x2 pixel blocks (vertically 2 pixels and
horizontally 2 pixels), which are numbered as 1, 2, 3 and 4

respectively, as shown 1 FIG. 7.

Next, at step 603, the original image that has been divided
into blocks 1s subjected to an operation of frequency con-
version on a block by block basis.

Next, at step 604, a processing operation of quantization
typically involving divisions 1s carried out by using a
quantization coeflicient.

Next, at step 605, a variable-length coding operation 1s
carried out.

Then the routine of FIG. 6 1s completed by step 606.

Thus, by the above series of processing operations of FIG.
6, a code string data 1s produced for each block as idicated

in FIG. 8.

As seen from FIG. 8, the code string data (block data) of
cach block comprises a block header 61 describing the start
symbol of the block data and the block length, a block
number 82 assigned to it when the original 1mage 1s divided
into blocks at step 602 of FIG. 6, a quantization coellicient
83 used 1n the processing operation of quantization at step
604 of FIG. 6 and a sign 34 for the 1mage data obtained by
the coding operation at step 605 of FIG. 6. Note that the
block data as shown 1n FIG. 8 1s a block data for the 1image
to be expanded by the 1mage expansion module 10.

When the image expansion module 10 receives a block
data for the caller’s image as data for a mischievous call, the
processing switching module 12 i1ssues a command to the
image processing numerical value specifying module 13,
specifying a modification to the quantization coefficient 83
of the mput data and/or switching some or all of the block
numbers 82.
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Assume here that a command for switching “1” to “37,
“27 to “4”, “4” to “2” and “3” to “1” for the iput block
numbers 82 1s 1ssued. Then, when an 1mage 1s divided into
2x2 blocks as shown 1n FIG. 7, an 1image data representing
an 1mage obtained by replacing the upper two blocks and the
lower two blocks by each other will be produced by the
image compression module 44. When the quantization coel-
ficient 83 1s modified to a value effective to produce a coarse
image, an 1mage data representing an i1mage obtained by
blurring the contour of the caller will be produced by the
image compression module 4.

With the above described scheme for sending back pro-
cessed 1mage-data to the other end of the communication
line 6, when the mischievous call repelling 1mage processing
mode 15 selected by the user, the user can transmit an
indiscernible 1mage of the mischievous caller obtained typi-
cally by turming upside down, laterally reversing and/or
blurring the original 1image back to the mischievous caller
along with the voice of the mischievous caller without
seeing and/or hearing the 1mage and/or audio data received
from the mischievous caller. As a result, the mischievous
caller 1s forced to hear their own voice and see a processed
ugly 1mage, for which the mischievous caller will be
charged, so that the mischievous caller will be discouraged
to make any further mischievous call. In other words, a
mischievous call can be effectively repelled, and any pos-
sible mischievous call can be prevented from taking place.

In FIG. 9, which 1llustrates a second embodiment of the
video telephone system according to the present imnvention,
an audio processing numerical value specifying module 14
1s provided 1nstead of the 1mage processing numerical value
specifying module 13 of FIG. 4.

The operation of the video telephone system of FIG. 9 1s
explained next with reference to FIG. 10. Note that FIG. 10
shows the operation of a reception side of the video tele-
phone system of FIG. 9.

First, at step 1001, multiplexed data for the audio and
image of a caller 1s 1nput from the communication line 6 to
the demultiplexing/decoding module 7.

Next, at step 1002, the demultiplexing/decoding module 7
demultiplexes and decodes the multiplexed data to generate
an audio data and an 1image data.

Next, at step 1003, the audio data 1s fed to the audio
expansion module 8, where 1t 1s processed for expansion to
restore the original audio data in terms of time length,
whereas the video data 1s fed to the 1image expansion module
10, where 1t 1s processed for expansion to restore the original
image data in terms of time length.

Next, at step 1004, the processing switching module 12
determines whether or not the mischievous call repelling key

12a 1s turned ON.

When the mischievous call repelling key 124 1s turned
OFF, the control proceeds from step 1004 to step 1005, so
that the processing switching module 12 feeds the expanded
audio data from the audio expansion module 8 to the audio
outputting unit 9 to output the audio. At the same time, the
processing switching module 12 feeds the expanded video
data from the image expansion module 10 to the image
outputting unit 11 to output the 1mage. Thus, the caller’s
image 1s displayed on the monitor screen of the image
outputting unit 11 and the caller’s voice sounds through the
loudspeaker of the audio outputting unit 9.

On the other hand, when the mischievous call repelling
key 12a 1s turned ON, the control proceeds from step 1004
to step 1006, so that the processing switching module 12
feeds the expanded 1mage data from the 1image expansion
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module 10 to the image compression module 4. At the same
time, the processing switching module 12 feeds the
expanded audio data from the audio expansion module 8 to
the audio processing numerical value specitying module 14
which processes the audio data and turns the caller’s audio
into a harsh voice that 1s very unpleasant to the caller by
using the audio compression module 2.

At step 1007, the processed audio data 1s compressed by
the audio compression module 2, so that it 1s turned 1nto an
coded and compressed audio data representing a harsh voice
of the caller that can even scare the caller. Meanwhile, the
image data expanded by the image expansion module 10 fed
to the 1mage compression module 4 1s processed for com-
pression.

Next, at step 1008, the compressed and coded audio data
and the compressed and coded 1mage data are multiplexed
by the multiplexing module 5.

Next, at step 1009, the multiplexed data 1s output to the
mischievous caller at the other end of the communication
line 6.

Then, the routine of FIG. 10 1s completed by step 1010.

Now, an example of a specification that can be produced
by the audio processing numerical value specifying module
14 will be described by referring to FIG. 11, illustrating the
audio frames expanded and output from the audio expansion
module 8, and FIG. 12, illustrating the frames obtained by
processing the data in each frame in terms of the order of
data arrangement by means of the speech processing
numerical value specifying module 14.

Referring to FIGS. 9, the audio frames expanded by the
audio expansion module 8 and output to the audio outputting,
unit 9 include a total of N frames numbered as frame 1
through frame N, which contain headers 1101-1 through
1101-N and audio data 1102-1 through 1102-N, respectively.
The frames are arranged 1n a time sequential fashion and
output to the audio outputting unit 9.

When the received call 1s a mischievous call and the user
turns ON the mischievous call repelling key 12a, the des-
tination of the audio frames expanded by the audio expan-
sion module 8 and output to the audio outputting unit 9 are
switched from the audio outputting unit 9 to the audio
processing numerical value specifying module 14, which by
turn 1ssues a command, specifying a rearrangement of the
data 1n the audio frames according to the specified numerical
value.

Assume here that the rearrangement numerical value 1s a
one that rearranges the data reversibly. Then, the data of the
first frame 1s reversibly arranged to become data 1202-1, the
data of the second frame 1s reversibly arranged to become
data 1202-1 and so on as shown 1n FIG. 12. Thus, the data
of the N-th frame 1s reversibly arranged to become data
1202-N, as shown 1n FIG. 12. Subsequently, the reversed
data of the frames 1s taken out of the audio processing
numerical value specitying module 14 and delivered to the
audio compression module 2.

The audio frames containing reversibly rearranged data
are then subjected to a compressing operation by the audio
compression module 2 and the data 1s multiplexed with the
image data from the image compression module 4 by the
multiplexing module § before 1t 1s sent to the caller. If
the-frames are long, the syllables of the audio data are
interchanged randomly to make it sound like total nonsense.
If, on the other hand, the frames are short, the original audio
data will be interrupted very frequently before it 1s sent back
to the caller as harsh speech.

Thus, in FIG. 9, when the mischievous call repelling key
12a 1s turned ON by the user, the user can transmit a harsh
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audio obtained by processing the original audio data of the
mischievous caller with syllables mterchanged randomly or
iterrupted very frequently without seeing and/or hearing
the 1mage and/or audio data received from the caller. As a
result, the mischievous caller 1s forced to hear a harsh voice
produced by deforming the original voice of the mischie-
vous caller, and to see their own 1mage, for which the
mischievous caller will be charged, so that the mischievous
caller will be discouraged to make a mischievous call any
further. In other words, a mischievous call can be effectively
repelled, and any possible mischievous call can be prevented
from taking place.

In FIG. 13, which 1llustrates a third embodiment of the
video telephone system according to the present imnvention,
an echo canceller coeflicient specitying module 15, an echo
canceller 16 and a subtracter 16 are provided instead of the
audio processing numerical value specifying module 14 of

FIG. 9.

The operation of the video telephone system of FIG. 13 1s
explained next with reference to FIG. 14. Note that FIG. 14
shows the operation of a reception side of the video tele-
phone system of FIG. 13.

First, at step 1401, multiplexed data for the audio and
image of a caller 1s input from the communication line 6 tot
he demultiplexing/decoding module 7.

Next, at step 1402, the demultiplexing/decoding module 7
demultiplexes and decodes the multiplexed data to generate
an audio data and an 1mage data.

Next, at step 1403, the audio data 1s fed to the audio
expansion module 8, where 1t 1s processed for expansion to
restore the original audio data i1n terms of time length,
whereas the video data 1s fed to the 1mage expansion module
10, where 1t 1s processed for expansion to restore the original
image data 1n terms of time length.

Next, at step 1404, the processing switching module 12

determines whether or not the mischievous call repelling key
12a 1s turned ON.

When the mischievous call repelling key 12a 1s turned
OFF, the control proceeds from step 1404 to step 14035, so
that the processing switching module 12 feeds the expanded
audio data from the audio expansion module 8 to the audio
outputting unit 9 to output the audio. At the same time, the
processing switching module 12 feeds the expanded video
data from the i1mage expansion module 10 to the image
outputting unit 11 to output the image. Thus, the caller’s
image 1s displayed on the monitor screen of the image
outputting unit 11 and the caller’s voice sounds through the
loudspeaker of the audio outputting unit 9.

On the other hand, when the mischievous call repelling
key 12a 1s turned ON, the control proceeds from step 1404
to step 1406, so that the processing switching module 12
feeds the expanded 1mage data from the 1image expansion
module 10 to the 1mage compression module 4. At the same
time, the processing switching module 12 feeds the
expanded audio data from the audio expansion module 8 to
the echo canceller coefficient specitying module 15. As a
result, the coetlicients 1n the echo canceller 16 are processed.
The processed audio data obtained as a result of the opera-
tion of the echo canceller 16 for processing the coeflicients
1s then turned into an audio data whose echo has been
cancelled by subtracting it from the audio data sent from the
audio mputting unit 1 by the subtracter 17.

At step 1407, the processed audio data 1s compressed by
the audio compression module 2, so that it 1s turned 1nto a
coded and compressed audio data representing a harsh voice
of the caller that can even scare the caller. Meanwhile, the
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image data expanded by the image expansion module 10 fed
to the 1mage compression module 4 1s processed for com-
pression.

Next, at step 1408, the compressed and coded audio data
and the compressed and coded 1image data are multiplexed
by the multiplexing module 5.

Next, at step 1409, the multiplexed data 1s output to the
mischievous caller at the other end of the communication

line 6.
Then, the routine of FIG. 14 1s completed by step 1410.

An example of the operation of the echo canceler coel-
ficient specitying module 15 for processing filter coeflicients
h,,h,...h 1sexplained next with reference to FIGS. 15 and

16.

In FIG. 15, which 1s a partial block circuit of the video
telephone system of FIG. 13, the echo canceller 16 cancels
an echo X that can be produced when the audio data that has
been expanded by the audio expansion module 8 and then
converted by and output from the audio outputting unit 9 1s
again entered to the audio imputting unit 1. The echo
canceller 16 takes 1n the audio data that 1s output from the
audio expansion module 8 to the audio outputting unit 1 and
generates the same sound as a sound entering the audio
inputting unit 1 as an echo through a calculation using the
filter coeflicients h0 to hn so that the echo X say be canceled
by subtracting the generated sound from the audio data input
from the audio inputting unit 1. In this case, the filter
coellicients hQ to hn have to be adjusted appropriately by
taking the volume of a room where the video telephone
system of FIG. 13 is located and the positional relationship
between the microphone of the audio inputting unit 1 and the
loudspeaker of the audio outputting unit 9 being used by the
USer.

Further, referring to FIG. 16, which 1s a detailed circuit
diagram of the echo canceller 16 of FIG. 15, the echo
canceller 16 1s constructed by a delay circuit 161 formed by
delay elements Z, Z,, . . . , Z connected 1n series for
delaymg data X. from the audio expansion module 8, a
multiplier circuit 162 formed by (n+1) multipliers each for
multiplying the data X, or data generated from the delay
clements Z,, Z,, . . . Z, with filter coetficients h0, hl, . . .,
hn, respectively, and an adder circuit formed by n adders for
adding the outputs of the multiplier circuit 162 to generate
an output Y.

In short, the echo canceller 16 will operate well when the
filter coeflicients hQ through hn are adjusted properly to
reflect the conditions under which the user 1s using the video
telephone system of FIG. 13.

In FIG. 13, when the echo canceller coeflicient specifying
module 15 1s operated to randomly specily the filter coel-
ficients h0 to hn that are intentionally selected for the echo
canceller 16, the echo X 1s not cancelled but 1s boosted. That
is the echo canceller 16 accentuates (boosts) an echo on the
expanded audio data taken out of the audio expansion
module 8 before delivering the audio data to the audio
compression module 2, so that an audio data for a well
echoed sound 1s multiplexed with a video data and trans-
mitted back to the mischievous call at the other end of the
communication line 6.

Thus, in FIG. 13, when the mischievous call repelling key
12a 1s turned ON by the user, the user can transmit an echoed
harsh voice obtained by processing the original audio data of
the mischievous caller without seeing and/or hearing the
image and/or audio data received from the caller. As a resullt,
the mischievous caller 1s forced to hear a harsh voice
produced by echoing the original voice of the mischievous
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caller that sound like a voice spoken 1n a cave and see their
own 1mage, for which the mischievous caller will be
charged, so that the mischievous caller will be discouraged
to make a mischievous call any further. In other words, a
mischievous call can be effectively repelled, and any pos-
sible mischievous call can be prevented from taking place.

In FIG. 17, which 1illustrates a fourth embodiment of the
video telephone system according to the present invention,
the video telephone system of FIG. 4 1s combined with that

of FIG. 9. As a result, when the mischievous call repelling
image processing mode 1s selected by the user, the user can
fransmit an indiscernible 1mage of the mischievous caller
obtained typically by turning upside down, laterally revers-
ing and/or blurring the original 1mage back to the mischie-
vous caller along with a harsh voice obtained by processing
the original audio data of the mischievous caller with
syllables interchanged randomly or interrupted very fre-
quently without seeing and/or hearing the 1mage and/or
audio data received from the mischievous callers As a result,
the mischievous caller 1s forced to hear their own voice and
see a processed ugly image, for which the mischievous caller
will be charged, so that the mischievous caller will be
discouraged to make a mischievous call any further. In other
words, a mischievous call can be effectively repelled, and
any possible mischievous call can be prevented from taking
place.

In FIG. 18, which illustrates a fifth embodiment of the

video telephone system according to the present invention,
the video telephone system of FIG. 4 1s combined with that
of FIG. 13. As a result, when the mischievous call repelling
image processing mode 1s selected by the user, the user can
transmit an indiscernible 1mage of the mischievous caller
obtained typically by turning upside down, laterally revers-
ing and/or blurring the original 1mage back to the mischie-
vous caller along with an echoed harsh voice obtained by
processing the original audio data of the mischievous caller
without seeing and/or hearing the 1image and/or audio data
received from the mischievous caller. As a result, the mis-
chievous caller 1s forced to hear their own voice and see a
processed ugly image, for which the mischievous caller will
be charged, so that the mischievous caller will be discour-
aged to make a mischievous call any further. In other words,
a mischievous call can be effectively repelled, and any
possible mischievous call can be prevented from taking
place.

In FIG. 19, which illustrates a sixth embodiment of the
video telephone system according to the present imnvention,
the video telephone system of FIG. 9 1s combined with that
of FIG. 13. As a result, when the mischievous call repelling
image processing mode 1s selected by the user, the user can
fransmit an echoed harsh voice obtained by processing the
original audio data of the mischievous caller with syllables
interchanged randomly or interrupted very frequently with-
out seeing and/or hearing the 1mage and/or audio data
received from the mischievous caller. As a result, the mis-
chievous caller 1s forced to hear their own voice and see a
processed ugly image, for which the mischievous caller will
be charged, so that the mischievous caller will be discour-
aged to make a mischievous call any further. In other words,
a mischievous call can be effectively repelled, and any
possible mischievous call can be prevented from taking
place.

In FIG. 20, which 1llustrates a seventh embodiment of the
video telephone system according to the present invention,
the video telephone systems of FIGS. 4, 9 and 13 are
combined 1nto one video telephone system. As a result,
when the mischievous call repelling 1mage processing mode

10

15

20

25

30

35

40

45

50

55

60

65

12

1s selected by the user, the user can transmit an indiscernible
image of the mischievous caller obtained typically by turn-
ing upside down, laterally reversing and/or blurring the
original 1image back to the mischievous caller along with an
echoed harsh voice obtained by processing the original
audio data of the mischievous caller with syllables inter-
changed randomly or interrupted very frequently without
seeing and/or hearing the 1mage and/or audio data received
from the mischievous caller. As a result, the mischievous
caller 1s forced to hear their own voice and see a processed
ugly 1mage, for which the mischievous caller will be
charged, so that the mischievous caller will be discouraged
to make a mischievous call any further. In other words, a
mischievous call can be effectively repelled, and any pos-
sible mischievous call can be prevented from taking place.

In the above-mentioned embodiments, each module can
be obtained by hardware or software.

As explained heremnabove, according to the invention, the
image and voice of a mischievous call are processed by
intentionally and randomly modifying the coefficients and
the data that have been regulated by the 1mage voice
processing operation for the call so that not the original
image and voice but an 1mage and a voice obtained by
respectively deforming the original image and voice to
produce an unpleasant effect are sent to the other end of the
communication line to make it unbearable for the mischie-
vous caller unbearable to see the 1mage and hear the voice
and thue be discouraged from making a mischievous call
any further.

Additionally, any of the above described processing
operations for discouraging the mischievous caller can be
carried out without providing any additional means in the
video telephone system to produce transmission data and
only some of the data and some of the coeflicients adjusted
properly for the operation of the video telephone system are
modified to repel the mischievous call so that the function of
repelling a mischievous call can be realized simply by
adding a slight load on the CPU 1n addition to the load of the
CPU necessary for processing an ordinary call and hence the
CPU 1s relieved of any undesired overload.

I claim:

1. A video telephone system comprising:

an audio 1nputting unit for mputting first audio data;

an audio compression means for compressing said first
audio data to generate compressed audio data;

an 1mage 1nputting unit for inputting first image data;
an 1mage compression means for compressing said first
image data to generate compressed 1mage data;

a multiplexing means for multiplexing said coded audio
data and said compressed 1image data to form a trans-
mission signal;

a demultiplexing means for demultiplexing a reception

signal to generate second audio data and second 1mage
data;

an audio expansion means for expanding said second
audio data to generate expanded audio data;

an 1mage expansion means for expanding said second
image data to generate expanded 1image data;

an audio outputting unit;
an 1mage outputting unit;
an 1mage processing numerical value specifying means

for modifying arithmetic coefficients for processing
said expanded 1image data;

a processing switching means for transmitting said
expanded audio data and said expanded image data to
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said audio outputting unit and said 1mage outputting
unit, respectively, 1n a first state, and for transmitting
said expanded audio data and said expanded image data
to said audio compression means and said 1mage com-
pression means, respectively, 1n a second state,

said expanded image data being transmitted via said
image processing numerical value specifying means to
said 1mage compression means 1n said second state.

2. The system as set forth 1n claim 1, further comprising;:

an audio processing numerical value specitying means for
modifying arithmetic coefficients for processing said
expanded audio data,

said expanded audio data being transmitted via said audio
processing numerical value specifying means to said
audio compression means 1n said second state.

3. The system as set forth 1n claim 1, further comprising;:

an echo canceller means for negatively-feeding said
expanded audio data back to said audio compression
means to cancel an echo generated in said audio
compression means when said image outputting unit 1s
operated; and

™

an echo canceller coeflicient specifying means for modi-
fying arithmetic coeflicients for operations of said echo
canceller means,

said processing switching means operating said echo
canceller means 1n said second state, so that said echo
in said audio compression means 1s boosted.

4. A video telephone system comprising:

an audio mputting unit for mputting first audio data;

an audio compression means for compressing said first
audio data to generate compressed audio data;

an 1mage 1nputting unit for inputting first image data;
an 1mage compression means for compressing said first
image data to generate compressed 1mage data;

a multiplexing means for multiplexing said compressed
audio data and said compressed 1mage data to form a
transmission signal;

a demultiplexing means for demultiplexing a reception
signal to generate second audio data and second 1mage
data;

an audio expansion means for expanding said second
audio data to generate expanded audio data;

an 1mage expansion means for expanding said second
image data to generate expanded 1mage data;

an audio outputting unit;
an 1mage outputting unit;
an audio processing numerical value specitying means for

modifying arithmetic coelficients for processing said
expanded audio data;

a processing switching means for transmitting said
expanded audio data and said expanded image data to
said audio outputting unit and said 1image outputting
unit, respectively, 1n a first state, and for transmitting
said expanded audio data and said expanded image data
to said audio compression means and said 1mage com-
pression means, respectively, 1n a second state,
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said expanded audio data being transmitted via said audio
processing numerical value specifying means to said
audio compression means 1n said second state.

5. The system as set forth 1n claim 4, further comprising;:

an echo canceller means for negatively-feeding said
expanded audio data back to said audio compression
means to cancel an echo generated 1 said audio
compression means when said 1image outputting unit 1s
operated; and

an echo canceller coeflicient specifying means for modi-
fying arithmetic coeflicients for operations of said echo
canceller means,

said processing switching means operating said echo
canceller means 1n said second state, so that said echo
in said audio compression means 1S boosted.

6. A video telephone system comprising:

an audio 1nputting unit for mputting first audio data;

an audio compression means for compressing said first
audio data to generate compressed audio data;

an 1mage mputting unit for inputting first image data;
an 1mage compression means for compressing said first
image data to generate compressed 1mage data;

a multiplexing means for multiplexing said compressed
audio data and said compressed 1mage data to form a
transmission signal;

a demultiplexing means for demultiplexing a reception

signal to generate second audio data and second 1mage
data;

an audio expansion means for expanding said second
audio data to generate expanded audio data;

an 1mage expansion means for expanding said second
image data to generate expanded image data;

an audio outputting unit;
an 1mage outputting unit;

an echo canceller means for negatively-feeding said
expanded audio data back to said audio compression
means to cancel an echo generated in said audio
compression means when said 1image outputting unit 1s
operated;

an echo canceller coeflicient specifying means for modi-
fying arithmetic coeflicients for operations of said echo
canceller means,

a processing switching means for transmitting said
expanded audio data and said expanded image data to
said audio outputting unit and said 1mage outputting
unit, respectively, 1n a first state, and for transmitting
said expanded audio data and said expanded 1mage data
to said audio compression means and said 1image com-
pression means, respectively, 1n a second state,

said processing switching means operating said echo
canceller means 1n said second state, so that said echo
in said audio compression means 1S boosted.
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